Two-phase analysis of molecular pathways underlying induced pluripotent stem cell induction.
Induced pluripotent stem cells (iPSCs) can be reprogrammed from adult somatic cells by transduction with Oct4, Sox2, Klf4, and c-Myc, but the molecular cascades initiated by these factors remain poorly understood. Impeding their elucidation is the stochastic nature of the iPS induction process, which results in heterogeneous cell populations. Here we have synchronized the reprogramming process by a two-phase induction: an initial stable intermediate phase following transduction with Oct4, Klf4, and c-Myc, and a final iPS phase following overexpression of Sox2. This approach has enabled us to examine temporal gene expression profiles, permitting the identification of Sox2 downstream genes critical for induction. Furthermore, we have validated the feasibility of our new approach by using it to confirm that downregulation of transforming growth factor β signaling by Sox2 proves essential to the reprogramming process. Thus, we present a novel means for dissecting the details underlying the induction of iPSCs, an approach with significant utility in this arena and the potential for wide-ranging implications in the study of other reprogramming mechanisms.